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(adipose-derived regenerative cells，ADRCs) に着目した．











脂肪組織由来再生細胞 (adipose derived regenerative cells) を
封入した人工神経は末梢神経再生を促進する
金沢大学大学院医学系研究科機能再建学 (整形外科学 ) 
 (主任：土屋 弘行　教授 ) 
岡　　本　　駿　　郎
　　　近年は幹細胞を用いた人工神経の研究が進んでいる．今回我々は臨床応用を念頭に置き，脂肪組織由来再
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　平成29年11月21日受付，平成30年2月19日受理
Abbreviations: ADRCs, adipose-derived regenerative cells; ADSCs, adipose-derived stem cells; CMAP, compound 
muscle action potential; EGF, epidermal growth factor; PGA, polyglycolic acid; PLC, poly-ε-caprolactone; VEGF, 
vascular endothelial growth factor







や手術操作，屠殺方法についてはIASP (Ethics Committee 
of the International Association for the Study of Pain) の
ガイドライン5)を遵守して行った．まず，塩酸メデトミ


















片した．次に，0.12%コラゲナーゼ (和光純薬工業，大阪 ) 
を加え，インキュベータ内にて37℃で45分間，細片した
脂肪組織と反応させた．この間，15分毎に攪拌を行った．
反応終了後，直ちにD-MEM (和光純薬工業，大阪 ) を
20ml加え，中和した．この溶液をFalcon®40μm セルスト

























































































Fig. 1. Macroscopic findings after 4weeks  
 Regenerated nerve is barely concecutive in group I. Artificial nerve is left in group II and III.
Fig. 2. Macroscopic findings after 8 weeks
 Artificial nerve was absorbed and disappeared. Diameters of regenerated tissues were larger in group II, III and IV than I. Regenerated 
tissues were predominantly white color tone in group I, but intrusion of blood vessels was observed in group II and III.
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Fig. 4. Pathological findings after 8 weeks: Kluver-Barrera staining
 Regenerated nerve fibers and myelin sheath were closely observed in the order of group IV, III, II, I.
Fig. 3. Pathological findings after 8 weeks: Hematoxylin-Eosin staining
 Regenerated tissues were closely observed in the order of group IV, III, II, I. Regenerated blood vessels (arrowhead) were found in group 
III and IV.
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Fig. 5. Number of the nerve fiber number after 4 weeks
 Regenerated nerve fibers were observed in the order of group 
IV, III, II, I.
Fig. 6. Number of the nerve fiber after 8 weeks
 Regenerated nerve fibers were observed in the order of group 
IV, III, II, I.
Fig. 7. Diameter of the nerve fiber after 4 weeks
 Diameter of the nerve fiber was thickened in the order of 
group IV, III, II, I. And there were significant differences in 
each groups. (*p<0.01)
Fig. 8. Diameter of the nerve fiber after 8 weeks
 Diameter of the nerve fiber was thickened in the order of 
group IV, III, II, I. And there were significant differences in 
each groups. (*p<0.01)
Fig. 9. Ratio of the distal latency after 8 weeks
 Ratio of the distal latency was high in the order of group IV, III, 
II, I.
Fig. 10. Ratio of the amplitude after 8 weeks
 Ratio of the amplitude was high in the order of group IV, III, II, I.
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Artificial nerve graft using adipose-derived regenerative cells promotes peripheral nerve regeneration 　　Syunro 
Okamoto, Department of Orthopaedic Surgery, Graduate School of Medical Science, Kanazawa University, Kanazawa 920-6840, 
Pediatrics.  Juzen Med. Soc.,  127,  2－9  (2018)
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Abstract
 Recently, great progress has been made in the development of stem cell-containing artificial nerve grafts. The 
present study evaluated the feasibility of an artificial nerve graft containing adipose-derived regenerative cells (ADRCs) for 
clinical application and examined its short-term results in Japanese white rabbit. In this model, the right sciatic nerve was 
excised, and a 15 mm gap was bridged by lumen material (3.5 mm). The animals were divided into four groups according to 
the type of lumen and enclosed material: group I, silicon tube and saline; group II, artificial nerve graft and saline; group III, 
artificial nerve graft and ADRCs; and group IV, autologous nerve graft (n = 5). The macroscopic, pathological, and 
electrophysiological findings were subsequently evaluated at 4 weeks and 8 weeks postoperatively. The macroscopic 
findings revealed that the lumina of group I contained less material than those of groups II, III, and IV. The pathological 
findings indicated a higher prevalence of myelinated fibers in groups II, III, and IV than in group I, which was the most 
prominent in group IV. The prevalence of myelinated fibers increased in the following order: groups I, II, III, and IV; 
significant differences were observed among the groups. The electrophysiological findings showed good results in groups 
III and IV; however, there was no significant difference between groups. The results revealed nerve regeneration by ADRCs. 
Therefore, the artificial nerve graft containing ADRCs is effective in promoting nerve regeneration, but not as effective as an 
autologous nerve graft.
